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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To prevent latch-up of a driver by placing a 
voltage for contrast adjustment in an open state until a start 
and supplying it to the device. 

CONSTITUTION: An mXn-dot liquid crystal display 1 is driven 
with 1/L (n>L>n/2) duty, and the voltage for contrast 
adjustment is provided separately from a display power 
source. The current from a system power source is switch- 
controlled, depending a load state and a Z state of the time 
constant of a transformer, and a resistance and a capacitor 
to supply a specific voltage, and the switch function is 
constituted by transistors(TR) Q1 and Q2, a resistance R1, a 
capacitor C, and a transformer T. Here, delay is give so that 
Td>LxTLCK ? where TLCK is a line synchronization time right 
after the start and Td is the time from the start to the start 
of the power source for contrast adjustment of the liquid 
crystal display. Further, the voltage for contrast adjustment is 
placed in the open state until the start and supplied to the 
liquid crystal display device. 
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(57) 

[gift] Jfta^-f^W (LCD) 0>il:9tPP£n4HS 

[ttjft] ^7 t Att»^bLCDffl«H«>*&«lBI!t&* 
■eo«FBBS:Td fc, LCDK»«*JSSmcK - LCD 
(Of^—^rj 1 <fc 5 Wm*ix5NFW^BB«36STd> 1 x 
Tlck t?*>9, LCDffi«jSdSi61liSix5*T?B:, LC 




7 

L (n^L^n/2) 7^~Clg©)U 

*&tt!i:«^9-<>'raaB«fMS:TLCK , *&»**bfirflE»fi 

B#IB£rTd ti-SWr. Td >LxTlck fc3&5«^ilffi 
[»*S2] mXn Krh©Kftf>f^WS:l/ 

*&»il[«<09^^lRlMi«FlHS:TLCK , te»a>fcfltrfB«ifi 
-fSNK Td >LxTlck d*o**ffl«HoSE*>JidS9 

5*t?tt, BBScttffifc LTt{rfB»fi7 ? >f *:^WSg«fc: 
(ifr&£3] mXn KORi^^WSrl/ 
L 7^ — ^ -f "CBib U **/Htf>Jl8 

©**ffl<o«aa. iff. xt^^y^9>f hsisfflcosags: 
*ft»a«<D9-<>'iaiffl«FW*TLcit . ttn^&tfrEffiA 

PJSrTd ^i-^>^ Td >LXTlck 5 

-r 5«ir -< \/4 mwmmo 

[0 0 0 1] 
[0 0 0 2] 

Pvfy^Sffltff • ttfiffltBE^SDC-DCaV 

t act zmKizmmx-z z> h<DhmM%i 



(2) »i¥7-l 8 19 13 

2 

[0003] ««*aa»B<o«jisa:*)±jf «FO«#ii« 

tt, p^y^iWIIWtE (— |R«Jlc+5V) sasst 

70 (LCD) ilSJ»t5«tJ:U-C©t^yb^oy^ 
(SCK) . 5^y^n^ (LCK) . ^U-^^a 
^ (FCK) jW8frSiXfc^^#*>S- L 

V (Vdo) tmifc£tlX\i*Z>b. LCDrt^£SMfc«-f§- 
[0 0 0 4] 

LCDrto K7-r^- 1 c^ii^^s^ r. 

O K9 >f s<— § « Di?y^ SiJfflIffl«aiO Vcc (7>S:^> Ji 
' -T£o CcO^TT% ^/^^Vee^&£*x5 

jyfry^afttt, «««sa»Brt«)VEEO«H, v 

S> K7-T ^ L CDS^^ -^<^ 
[0 0 0 5] 

I B B a r-f X7°W §: 1 /L (n^L^n/2) 7^— 
-<-CfHKiU ^> h BB«£ffl W«JEE Sr gft^ffi «8S i: 

Tlck , »Bd^iSffi«ft7 f -f^W«)3yh7^h 
■SfflWR*&»M*&*-e«>^IWSrTd k-fZ>m. Td > 
Lxtlck t^51S(cS^^^tt^g5IS^XH'^^ P ^ 
>r»JWS6fi"Cfco-C, hWSffl<0«E36 s *6» 

50 tcW:*^fflttJB^*OSrS*t, a»o, **ffl«aasi*n^ 



3 

[0006] *3KKfc:J:ftfi* mX n (m£ 6 4 0, n 
^4 0 0) hWaf^^^KT-foot, 1/L 

Td i:i~6R#, Td >LXTlck ©HfcftSr^D* ^oU 
E**ffl«Hoatt,±*so»IB*rTd EJLhfcfcS«teii 

#s ft* c t t -r z> mris^sx a * ^ w mom 

[0 0 0 7] **MfcJ;tLtf;- mXn Ky K^ttfiT*^ 
^/K*l/L (n^L^n/2) f^—T^XmW) 

■C^WMSrTd Td > L x Tlck . t 

ssi: % ± if mm (om^mm <o &&i&t & vs c* s> & 0 

[0 008] 

EE§^DC-DC=«y^-^DCl, DC2KJ:!)M 
U ^ft^fto v^SBLU, MSLCPU^Wffl 

^|1DC-DC^W^^DC3, DC4a>£>{til<D®/E 

[000 9] W«»a»«ottHfit*,±rf «po«»BB« 
tt, ±ten^s>*fM«B«EE (-»ttt+.5V) 



(3) WP! 5 ? 7-181913 

tCftfiaBLCDUOJlSftT*^ (LCD) grfflffll 

tSfittUWt^yh^oy^ (SCK) , 7>f 
V^oy^ (LCK) x 7l/-A^Dj/^ (FCK) 3»S 

^fffl^fflSJE^RD*^ 5 >m5V (Vdd) 
70 ZtlX^Zt. LCDrtt?3S«IE{b«*S:*±t?#*V^fc 
EaEttBEHUPaft^LCDO-feyH^^-rS. LC 

««K9iEN3Al«fllliIttD P C Sf&fs&B L C D U 

»v*6ft5. WH»z:»v^-C, GDUtt£«Mb«-iH8£« 

•ftmnxhZo DPcw:ia«ttH«)p'««iaBt?*>ao du 

ttLCDmi£ffr&^T-fc£o LCDI4**flE"C*>5o 
[0 0 1 0] HittLCD*'*fla«asiHi»-e, LCD<D 
a^h?^ hSrBISEi-5cDfc»ffl<Offl««E (Vadj ) 

20 HBSE^"BTSJStt (Vr ) OfiSraE-ffc;**50|c^j3!c 
P/&T*fc«9, LCDW^MI (Vee) tGNDXtf: 

Ottffstt LCD fc«-ir AStt» * ft* V ^ H\ 2fl5*fl:fll* 
ds»4Sft*v>«F; a^#LCDtca^ta«ffiSrft«>S 
Vref SrVadj 3&*6>Btt*MB^i-5»K:J:0. a**L 
CDtCj&»tt5«EVi —V5 

[0 0 11] r. cotS^c^ <t 5 ^ft: LCD^ffll ^cfim 

30 «Laasa<7?LCDfflVEE«asiHitto4fe»H:. ^*lc 

Dc^Vcc £ 9 aft"CV^tfftV^Jt"C&5o 
[0 0 12] Bli:H'2K*tDC-DC3 ^ 2 

-«t>tT5LCD**ffl«KllIBSr!¥tt«c:*-r o r« 
(IDC-DC^ — $ <D o ^-IxW^RC C^j^t^f- 

Sr«»i-5fc^t?. -tOJ^^f y^fflSr h7 ^i^^^Q 
^0 1. Q2 N gftRl, ^r>tC, h7V^Ti:(cJ: 

R2(c e to-C^^^ft5o **ffl«H<0*«T*M*tt, b 
7 ^ Q 2 <D^<— ft 6 t ^"CfcSo 

[0 0 13] Dlli^t-KtfeSo C2tt3^ 

kt% F7^^Q2ci5o vRttpfaeiget 

50 DtcW^&^ft^o I©Q3©^^yfifflt y-feyh 
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5 

fH§-S:A*U nttSrTd >LxTlck WraiSffi$*5 
lH]KDC$rMt^)g6lRd, ^t-KDd, a^T 5 

lck ny^^mm^m. i/li*^.— Td n*& 

[0 0 14] ^©EKfc^frfcOflaiiRv'— ir^^S:ig4 

[0 0 15] ^f^tS^ o n S 1 $tlt^?)Vccl 
«<D«j«^J:D*3feS^5iB«i*IB»ilix"CVcc<0«E 

SJEB&mScD y -t y h I c«r«flH-5ifrS\ 
Vcc^O. 7 V^a"t-«*"CH:«1IB* s ^£"efc9, 0. 

#£U LCDtC«ttS*t5. y-fey h»RftnMW>9'f 

* ? t a^-C*» 6> t-ft & 0 *# W fc*5 

v9 LCK<Z>JS»U 9^tti£tL3 0 LCDF^te. 1/ 
thrift LtC*tU HB£ft£ 0 U^b v VccSttDiltt^. 30 

/5^ttt57^A^Dy^FCKS 7 tel/L^CD 

^^i:5tt5 0 -rftfr*>* 7>f^ByHCKS 
eRPiPES, LCD^Vadj S 5^*0**1/0^5 i: K 

7>T^— icfflEixa*, yyfTy^oftdss. FCK 

S7fc©Bi«^e>, Vadj O^lbSrLXTLCK (Tlck ¥0 

JEBItt^ffifc-rSi:, 3*yK7^^-DUfl0^5>l 
ffl<0»«-OA<ft9* 7yf7y^8ftSr*ftLft<4 
9, d»oii[M«»iaKtra*w«i#Sr-f-S*:«), LCD 

DCOjggtR d ^vfytC d te±aW5©RSrr<0T 
*T*^^fM36ST dS:wX.5«JClgStR d t^^^^C 



«PBB¥7 - 18 19 13 

(J 

v'yiJ-Cd^Sx.bixfcaiSfSrJSU, tlon^l 
8»S4Wt»i::, tetdbfrKiL-htZ (v=5 (i 

-ex P (-t/cR) } (ommc x zftsme) 

h ? 9 Q 5 <D^<—* IcflEix&if lii£2 s ft*: & j&Mc 

LCDrt^«E*tatpvEEOfiSEtt, je»«FttLCD#-fe* 

tPo Vadj 35Sft«&3&*"Cfcixtf, LCDI^^t/Hli 
M<o«ttS6t>»-*te*#<ftoTV^<fc». 35Att«3» 
«ttLfti/\ :©fcft, K7^f^- I C©7yf7y^t 

[0 0 16] H5i:(t y-fey h«#^b<^ilJ£<o«:to 

fcfc, B4l:StS8LCDDSP<OttttS: *L' "T*^ 
Ibf^-^Sfc^-Cfct). S8LCDDSPOSttS: 'L' 
tC-T^^-T ^y^^s, LXTlck (Tlck teV-teyhM 

CDB#F^gi®LfcbLCDDSP£ 'L' fc-T5o 
[0 0 1 7] H 6 ^i"ffi<7>0*JH:, AC«jK35>e>3p»fli 

[0 0 18] EI7(c|g6^«j|iS*^-*^5^1filHlKW 

Sr. ms\£&mMmim&~e<o9<< $>9&7f1t 0 z<dm 

R4 V »©tR3. h7^?Q i «y -fey mukstr 
te-rsiaft-c, ytjxKMSrts 'l' of^^^ft 

.5o "513Ett»0LRdi = y^y^Cd^J:i!)«fiK*ix. 

5**cJ: iJ^-TSo roiiffiWMWttRd. Cd©^ 
^CT^^^tL. h7V^^Q 2£r o n*C£it£®JHC 
7 3 3&3ft5 4-e£>y-fc5/ msw^ow^lxt 
lck h7^?Q2tt, h7> 

^^Q3W y^- h7^*Q3 
j&Sfi&SfPU-C, 4>#]«fitVR^6>»e>n5«EE36SVadj fc 
ft"9W^$tb5 0 Vadj h5^*Q3#of f 

<Z?ratt«EBB3!ftfcft9. LCD^/KTJSaEHlJBSriftfll 

3&>o, h7^^Q3^onC<i;50{t LXT 
lck iy.JL®5£ bXV N ^> ^:4t> N K7>f^-IC05yf7 

[00 19] 8 9^14, y-fey hft^b^iSJiOft*? 

tt, H8l^tLCDDSPWSttSr ' L ' T?*»»f^ 
LCDDSP0HM ( L J \C~tZ9 
-< 5 y^i^ LXTlck (Tlck I* y -fe s> hWSfcHllSo 
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[0 0 2 0] v E Ei:Vadj iSK7^^-*7yf7^ 

[0 0 2 1] m2lC7jklrs<yT})9hft&-zimk1rZ>mm 

VEE^SrDC-DC^y^-^DCU D C 2 U: ± 9 f£ 
J*U -tix-Pftn^y^aSLU, JfoftftLCDUOfiJftl 

UMDC-DC3^WDC3, .DC4^bd©t 
[0 0 2 2] «*ffl«BO«»3ac%±rf»<0«#BB« 

CjKfiStLCDU©j9[fir>f^^W (LCD) £r3iij$] 
t5fiftUO-fe^yh^P7^ (SCK) . 
'^Pjy^ (LCK) , 7^ A^oy^ (FCK) # 

^'»J»ffl«ffii:raC^>r 5 V^t?+5 V (Vod) ^tfef& 
SftTV^Sfc. LCDrt-C55«t{b«*S:»R^"t?#*V^ 
itaE«ffiB«Jn^**SLCD<D"feywc:*^-r5 0 lc 

DOfMHcBBiti-Sfc*. »»SBLCDCrtU:, g]3(0 
^^BlSgRlAD^SlHlKD P C «r*i-5«gfitt L C D U * 

fflvN^tt^o laeitein^ GDuttss8Rftfs-g-«*as 

•^JSgB-CfcS. DDCttil:SlEB3jPiS«a-Cfc5o DU 
ttLCD«EE^J5S;»"C&5o LCDtt$/7#tfc5. 
[0 0 2 3] @10ftLCD(O3yh7^hS:^it5 

(7)fc#^coft!ij^®m (Vadj ) «h£ot^<5«/*-c, V 

adj Sr*iJffl-r5'a>tt=iVh9^h«aEORras«jW: (V 
R ) ^ffi*^b**50^*ij**fifc"t?fe9, L C D<£> 
(Vee) tGNDXttVDDPfllirVR SrAixS 

^flcLCD^3&»*t5«ff«rft»5VREF SrVadj d»feBH 
—Vs ^(igiBjffi^j:^ 3£*ffLCD^^iff8K8WiD 

[0024] ~<Dffim^£%$t^fcLCD£m\<^tzmm 

&fflSI«OLCDfflVEE«»lHlK^*&«itt, ^»LC 



(5) «WP7 - 1 8 1 9 1 3 

[0 0 2 5] HI 1 0 \cm 2 C-DC^ W*— * 

tcot h7 v^TXt/ffift * ^yfyfR . CO 

Q 1 N Q 2 N JgftRl, n^f^-frC, h7^Tt^ 
jMirSOtt, Vccj&»fc#fei££ft5««E-C, wa>«SStt:16 
h ^ ^ q 2 <o^<— * WSET^feSS *l5 t> 
r:*tSriBiS-fr5[aj»DC*r«riGi-SiSa:Rd, 

[0 0 2 6] Dltt^*- Kt?S>5. C2tt3yf>' 
*t**>So D2fj;^t-KT*fc5 0 ZDtt^xt-^ 

h7>^^Q 3 4rS*bTVadj i:LtS/TftLC 
bfhZWEk V±y HO«BEBS:»Ei-5«aR 3 fcR 

«{fcj&SQ3 0fiS5fo«JBE GfiO. 7 V) WTO^, Q3B 

50 oSgt^W-ef^fetufctlffiirfea. *EKflt4,' R4lc 
^d»5«JESry -fey hiS-^t bfca*, Vcc. GND^L 

^77; Sft 'SrBff 7£<0&Wf t ffl#*t tf J: V \> 
[0 0 2 7] r<D|eiefc^ffi:0«jH*>— jrV^SrBI4 

[0 0 2 8] i/^r o n S 1 StlT^b Vcct 

M<ommz £*)&:7£ * 4X5 «K«FlB»il*L'C Vcc (OmBE 

Vcc#0. 7 V^»-rS*t?ttttJB*s>p^-efc9, 0. 

*5feU LCDW$$ti5c Dtyh»|!!ijSft<07>f 
50 y^D'7UCKS6, 7l/-A^oy^FCKS7© 
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y^LCK©J«fflJ:9 3lffl£ixSo LCDrttll 1/ 

M^LK^U H@£#5 0 L*>U VccffrtjnK^ 
K9>f ttJ 
**LI!1#U K?>f^-«)IC©fttki:t5i:, 1 

35»b#t*&i-57U— u j/^FCKS 7tel/Ll@tf> 
'H' *tii*U 5£«Wlci/L^— «:» 
5 fc"T5. 7^^d^LCKS 
6BJJPil:SL LCD Vee S 5 j&sppiniS;fc,'0^5i: K5 
-f fc 1 1 ft* L / k 1 3 ^ VSR U^AtfltiS K7 
-f^— icSMxii** 9 Vf-T y7\dte&Z> 0 FCKS 
7 b<?>m%fch, VeeO&SjStLXTlck (Tlck U 
■fey H*»itt«0«PlB) ± 9 *#<iBK*i!:5 
K7>f DUrt:0 35*fe HB<DiSiR"?&< &9 . 7yf 

[Hl^DCogetR d ^^yf^tCdia^^S^i 

tCdtifcStS. ^>ft-KDdt4, tHo f f 

«)ttl8Sr«Kift^*^r5fcfttettffl"rs. ^^FTP 
^«JEK^S4t?*-*-«^. /£«e>^Si:*>Ji5 (V = 
5 {l-exp (-t/CR) } ©BB«lcJ:5«JEBE 

«e>d^&<9 . Vee^>^?KS 5<©S£*>Jtt> fcjfc*ffcj&>tC 
45, LCDrt^«tt*LiitfVEE<Z)jft®S 5<©«il£tt. jg 

tf, Vadj (3, h?y^^Q3 'g»3 -}gfeLR4 
tci;9 h7^^Q3iio f f <DHtt«flEBBJfcfcft 

^Q3dSonJd*5i:VEE^ii?¥i"5fc«). Vadj (£>®E 

[0 0 2 9] gJ6fC^-r{i&O0iJH, ACffiaad^b^itft 
S*tf^e>ixfcLCD^#ti|&-f5**fflfffiHJ: 9 t>. GN 

[00 3'0] HI 2JcH6<0«jE«j5R^*3^SHJfiiaK 
WIS:, HI 3Jc*ltllS0aiHlK"C<7)^^^ v^Sr*i" 0 r 



16) #BB¥ 7-181913 

/0 

SStR4. ffigtR3. h7V^^Ql|j:!)ty HlHlK 

fci. J13Sr±«tt:Rdfc3>'f f ^-9'CdKiJ;9«j*$ 

*-fr5*»ciD^t*5« r<oi!5BWprattRd, C d <D 
BfreBrCftJ&StU h7y^^Q25:onHJ^l 

Tlck ± 9 tt*UiftV\, h7^^Q2ll h7 
Vv^^Q 3£;*>f s^SitSfc^"?, h7>^^Q 

re. 1- ^ y^^Q 3<d=iu^ *«EEfiM&* ic^maso 

ffi^i" & iCifcUft GNDt omte^^ h7^^ 

fc GND t ©tfiS*fto*ieu*a U— ^RG 
(^VEESrW^J't'^o Vadj ttVEEi=GND36*e>fP&ix5 
fc«>, VEECO^^^f£(b^-t?fo^t^ Vadj (3, 

Q4^ 0 f f (DWttWBEBSJSct&O. LCD-fe/WCOB:^ 
B3Jm*r«9IU. d^o, h7y^^Q4^onlc/j:5t 
VEElcilfie-t-Sfcfe, Vadj (D&m-ktetdbMctj:*) ^ 

l c Drt<D#t^iiirB^ieit)^^ t-*^ < fco-c 

I C©7 3'f7y7 p tS6tf5o 

[0 0 3 1] VEE^Vadj ^K^^^-^^y^^T" 

[0 0 3 2] Hi 4^^3/7" y»f^Sr"STffii:"rsW 

*ffltEVEES:DC-DC3WWDC 2lC<fc 9ffr& 
U JSfiC0^y^v>f USttliDC-DCa^-i' 

*V «S«LCDU(OM»fflyoy^^ * 

40 fc^y y^SMPU, (Bi<7>»JftiaBEUtcttDC-DC 

[0 0 3 3] ««*a.3S««^ttjHfil*>±»f«P^«-g-IB« 
tt, **ca^y^«Wffl«E (—*6ttKi+5V) ^Stfe 

fcft<z?y-fey hfS#3& s , Di^y^SSLUIdWI&Six, o 
50 ^f*> □^^^^LUtCttfflS^^ny^^g^ 
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iz&mtfi?*y*9ki>*h1kl£&tiZ. ra> y -fey 
icm&t&LCDUtom&J** *7i"f (LCD) Srffjftl 
-t-Sfi-^tLTO-fe^^h^ciy^ (SCK) , 5>f 
i^n^ (LCK) , 7 1/-A^d^ (FCK) # 

^««ffl«BEi:IRI^*-f 5^^"e+5V (Vdd) 

BJfimjEMllS l ^^LCDcOir/W^*i--5o LC 
D&m&^m^-tZtifr. ffifiBBLCDCrtlC, 03^) 
**jB«KBliP«fllEli»DPCSr*"t-S«*ttLCDU3ftS . 

flu^ttts. hhkuh^ GDUf«aEfl:m#«4ffl 
•#j1£Bt*&£ 0 DDCttajsttPnJPfSSllBs-efcSo du 

f*LCD«Ef^fiS;«"C&5 0 LCDft«*#tfc5„ 

[0 0 3 4] Hi 5ltLCD^nyh77 h^rfSffi-f"^ 
^(C*ffl£O^Jffl]®E (Vadj ) «M£oTV^S«ja-C. V 

adj **ijffl-j-s(ott=i^h7^ hw*<opraeigft (v 

*5«Jfl«H (Vee) tGNDXtiVoDBIuVR £:Aix6 
*^3*afrC«^ B3©lffBLCD|!:«t 

*frLCDKd^tS«JES:ft«>5VREF SrVadj frbM 
tt*ttBfci-S*tcJ:0, **#L CD leasts WE Vi 
—Vs dsjilira«ffl:i:ftD, **ftL CD^^aESIEfflln 

ftia8«<oLCDfflVEE«aRiai»ot&«itt. s^lc 

DOVcciOiltbTV^tLtiAV^rt-CfcSo 
[0 0 3 6] *»Mte*5H"5«#BB««rH 1 6 <D& 4 5 

[0 0 3 7] AflKBj&S o n S 1 £*LT)&»& Vcc« 

JH^fllritteJ; D*«*ixSaiai*IBI^jSixTVccO«E 
.S2«S« 0 ytyHj»s3tt,««t5Hl8'e 

Vcc^O. 7V|2ljgi-S*t?ttttffi*S^-Cfc!9, 0. 
C£Otti^<D *L' U^WJHRBtt, ^ffi^^-r^nHS* 
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